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Background Faced with a difficult laparoscopic
cholecystectomy the surgeon may feel that conver-
sion to open operation would risk greater complica-
tions because of the laparotomy. Information on the
effect of conversion is lacking. The purpose of this
study is to measure the complications of laparo-
scopic cholecystectomy and observe the effect of the
conversion rate.
Methods A total of 957 patients were studied.
There were three consecutive series of patients; the
first undergoing open cholecystectomy (384 patients),
the second laparoscopic cholecystectomy with a 5.8%
conversion rate (412 patients) and the third laparo-
scopic cholecystectomy with a 1.3% conversion rate
(161 patients). Data was collected prospectively us-
ing a continuous audit, and the complication rate
compared on an intention to treat basis. In addition a
panel of experienced surgeons was asked to score the
complications depending on their severity and a
composite complication score calculated. Compari-
son between the 3 groups was then undertaken.
Results Open cholecystectomy produced a post-
operative complication rate of 6%. Initially this
appeared to fall to 3.1% with the introduction of
laparoscopic cholecystectomy, but when the compli-
cations occurring in the converted patients were
included (i.e. on an intention to treat basis) the rate
increased to 5.6% in the first group of laparoscopi-
cally-treated patients and 3.1% in the second. These
differences were not statistically significant. A sim-
ilar pattern emerged when scoring the severity of the
complications as judged by the expert panel. The
inclusion of intra-operative complications appears
to remove any small advantage for laparoscopic
cholecystectomy. The reduction in the conversion
rate between the two laparoscopic groups from 5.8%
to 1.2% was statistically significant.
Conclusion When considered on an intention to
treat basis laparoscopic cholecystectomy offers no
advantage over open operation in terms of the fre-
quency or severity of complications. Reducing the
frequency of conversion from a laparoscopic to an
open procedure also has no significant effect on the
complications encountered. We conclude, therefore,
that the complication rate is independent of the con-
version rate and that the surgeon, when faced with
difficulty at laparoscopic cholecystectomy, should
not be deterred from converting to open operation
for fear of the post-operative consequences.
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INTRODUCTION
The decision to convert from laparoscopic to
open cholecystectomy may not be easy. The
surgeon may feel that conversion may induce
more complications and delay a judicious con-
version. There is no information in the literature
to help in this respect. We have, therefore, com-
pared the results of three groups of patients un-
dergoing cholecystectomy: one open operation
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to act as the previous standard and the other
two laparoscopic cholecystectomy with two dif-
ferent rates of conversion. The comparison with
the results of open cholecystectomy is neces-
sary to establish the results on an intention to
treat basis.
The results of treatment on an intention-to-
treat basis has only been described in two of
eleven previous series of laparoscopic cholecys-
tectomy [1-11] but without comparison with
open cholecystectomy. It is not given in four
randomised trials [12-15], one meta-analysis
[16], two large community studies [17], two re-
views of complications [19, 20] and two single
centre observational studies [19, 21].
There are difficulties measuring complications
after laparoscopic cholecystectomy. They are usu-
ally given as a list and quoted as a percentage.
Sometimes, they are classified as minor or
major depending on whether the hospital stay
was prolonged as a result. After laparoscopic
surgery this may be invalid as a patient can be
discharged only to return a few days later with
the complication. These difficulties were em-
braced by Clavien [22] who proposed a four-
grade system depending on the degree of threat
to life, residual disability and threat to life. This
system, however, is open to interpretation. We
therefore devised a different system. A panel of
experts was asked to score each of the complica-
tions so that numerical comparisons between
the groups could be made. The concept in-
volved is that the panellists would include all
the variables when deriving their score.
METHODS
Patients undergoing cholecystectomy under the
care of one surgeon were divided into three
groups:
Group 1
Group 2
384 consecutive patients undergoing
open cholecystectomy.
412 consecutive patients undergoing
cholecystectomy with the intention
Group 3
to treat laparoscopically, with 24
converted to open operation (5.8%).
In this period 16 patients intentionally
underwent an open cholecystectomy;
3 for empyema, 4 for cholangiogra-
phy, 2 because of extensive previous
surgery, 4 in conjunction with another
operation, I because of pregnancy and
2 with peritonitis.
161 consecutive patients, treated sub-
sequently to those in Group 2, also
undergoing cholecystectomy with an
intention to treat laparoscopically. Two
of these were converted (1.2%).
No patient in group three was intentional-
ly treated using open cholecystectomy. Patients
with bile duct stones were excluded from the
study.
Open cholecystectomy was performed
through a transverse upper abdominal incision
confined, if possible, to the rectus sheath.
Laparoscopic cholecystectomy was carried out
using a four-port "American" technique. Single-
dose antibiotic prophylaxis was used through-
out. All patients wore compression stockings
and those at high risk of venous thromboem-
bolism were given subcutaneous heparin.
Operations were performed by a consultant,
experienced trainees with or without consultant
supervision or junior trainees with consultant
supervision.
Data about complications were collected in a
prospective audit recorded during and immedi-
ately after the patient’s hospital stay. Compli-
cations have been divided into peri- and
post-operative groups.
In order to construct a complication "score"
11 experienced surgeons were presented with
the list of complications that had occurred and
were requested to give a score to each complica-
tion on a scale of 1-10; ten being the most
severe. A mean score for each complication was
calculated and from this a score per 100 cases
derived so that the three groups of patients
could be compared. The detail of the scoringCONVERSION AND COMPLICATIONS 375
TABLE The complications of cholecystectomy and the scores given to them by an expert panel of surgeons
Panellist 2 3 4 5 6 7 8 9 10 11 Mean
Bile leak 2 4 5 7 3 5 5 4 7 5 3 4.5
Paralytic ileus 6 4 5 3 2 6 5 3 2 2 3 3.7
Abdominal pain 3 4 7 6 4 4 2 2 3 3.4
Wound infection 2 2 3 2 2 5 5 3 3 2 2.7
Wound dehiscence 8 7 6 10 8 8 6 8 4 8 5 7.1
Abdominal abscess 8 6 8 8 4 9 10 9 10 8 5 7.7
Urinary tract infection 3 3 3 4 3 3 2 2.3
Retention of urine 2 4 2 3 3 2 1.9
Haematemesis 5 5 5 6 9 8 8 4 4 4 5.4
Chest infection 2 5 5 3 4 5 2 2.7
Pleural effusion 5 5 3 6 2 4 5 3 3 2 3 3.5
Deep venous thrombosis 3 5 5 7 2 5 7 4 5 3 4 4.5
Pulmonary embolus 9 7 10 10 3 8 10 6 10 8 5 7.8
Stroke 10 9 9 9 3 10 10 9 10 8 5 8.4
Myocardial infarction 9 9 9 8 3 10 10 9 10 8 6 8.3
C. difficile infection 8 6 3 6 3 6 4 6 4 4 4 4.9
system derived from the expert panel is given
in Table I.
RESULTS
Twenty-four of the 412 patients in Group 2
(5.8%) and 2 out of the 161 (1.8%) patients in
Group 3 underwent conversion to open opera-
tion. This reduction in the conversion rate
between Groups 2 and 3 was statistically
significant (chi-squared, p 0.03).
The post-operative complication rate for open
cholecystectomy (Group 1) was 6%. In the first
series of laparoscopic cholecystectomy (Group 2)
it fell to 3.1% for those completed laparoscopi-
cally, but the patients converted to open op-
eration suffered a complication rate of 33%.
When combined the overall complication rate
for group two on an intention-to-treat basis was
5.6%. The post-operative complication rate for
patients in Group 3 (laparoscopic cholecystect-
omy with a lower conversion rate) was 3.1%;
there were no complications in the two patients
converted to open operation. There is no sta-
tistically significant difference between these
figures for the three groups. Further details will
be found in Table II.
The scores for severity of post-operative com-
plications derived from the panel of experts,
were 23, 20 and 16 for Groups 1, 2 and
3 respectively. These are the scores on an
intention-to-treat basis (including the convert-
ed cases), and are given per 100 cases.
The complications that occurred are detail-
ed in Table II. There was a marked change in
the nature of the complications during the course
of the study, with Clostridium difficile infection
being the most common complication in the
later cases treated laparoscopically. This occur-
red only in patients who had been admitted to
hospital with an acute attack of cholecystitis
treated with antibiotics just before surgery.
Three severe intra-operative complications
occurred. The bile duct was transected at open
cholecystectomy: it was recognised and re-
paired without subsequent morbidity. At la-
paroscopic cholecystectomy the small bowel
was entered with a trocar in one case: it was
recognised and repaired without morbidity. In
another patient, profound bradycardia leading
quickly to asystole occurred: this responded
to pharmacological treatment although a short
spell of cardiac massage was required: this op-
eration was also completed uneventfully. The
result of adding these intra-operative compli-
cations to the figures for post-operative compli-
cations outlined above is detailed in Table III.
There is now no advantage for the laparo-
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TABLE II The complications of cholecystectomy
Complication
Group Group 2 (Laparoscopic)
Open Complete Converted
Group 3 (Laparoscopic)
Complete Converted
Bile leak 4 2
Paralytic ileus 2
Abdominal pain
Wound infection 3
Wound dehiscence
Abdominal abscess
Urinary tract infection
Retention of urine 5 3
Haematemesis
Chest infection 6
Pleural effusion
Deep venous thrombosis 2
Pulmonary embolus 2
Stroke
Myocardial infarction
C. difficile infection
Complication rate % 6 3 33
Score per 100 cases 23 14 112
3
3 0
16 0
TABLE III Panel scores for intra- and post-operative com-
plications combined
Group Complication score per 100 cases
Group (Open) 25
Group 2 (Laparoscopic) 20
Group 3 (Laparoscopic) 25
scores are significantly worse for the patients in
Group 3, despite the lower conversion rate.
DISCUSSION
The first finding in this study was the inability
of the laparoscopic approach to reduce the
complication rate of cholecystectomy. Although,
at first sight, it appears that laparoscopic
cholecystectomy halved the complication rate,
inclusion of the converted cases restored the
rate to that for the open operation at 6%.
Secondly, our result show that a statistically
significant reduction in the conversion rate was
not accompanied by an equivalent reduction
in the complication rate for either of the two
scoring systems used (Fig. 1). This is surprising
as these are consecutive cases. The improve-
ments in perioperative care with time would
be expected to produce better results but this
has not been observed. These findings are at
variance with those of Jatzko et al. [21] and
to a lesser extent with Williams et al. [22],
although the latter study did not include
patients with acute cholecystitis in the laparo-
scopic group.
The present study shows a striking change in
the nature of the complications seen. Bile leaks
of a minor nature, which spontaneously settled,
occurred in the early part of the laparoscopic
group, and we suspect that this was due to over
zealous cleaning of the cystic duct since this
is the only change in technique which might
explain the results. It would seem reasonable to
expect that, having seen this complication dis-
appear, the complication rate and score would
reduce but other complications have emerged
to take its place. There were two clear peri-
operative laparoscopic complications: bowel
injury and a profound bradycardia shortly
after establishment of the pneumoperitoneum,
which rapidly progressed to asystole. Both
operations were completed uneventfully. When
these cases are taken into consideration we were
not able to demonstrate an overall reduction in
the rate of complications of laparoscopic chole-
cystectomy on an intention to treat basis.CONVERSION AND COMPLICATIONS 377
30
complication score
conversion rate
group 2 group 3
FIGURE The relationship between conversion rate and complication scores.
The slight, and statistically insignificant,
reduction in post operative complications asso-
ciated with a lower conversion rate is not suf-
ficient to prevent the surgeon from converting
a laparoscopic to an open operation when faced
with difficulty. It is justifiably better to convert
to an open operation than to risk a bile duct
injury.
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